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The 12th at Night thefe Lights ard faid 
tohave appeared again, as alfo on Saturday 
the 18th, to a very great degree, but I faw 
them not j the Weather flill frofty with 
littleSnow. 

Hard Snow. 

A Thaw and fome Rain, and but little 
Froft afterwards, only dry cold Winds, till 
the 27th, when the Froft returned very 
ffiarp, with exceeding cold Winds, atN. E* 
and S. E. for a Fortnight or more, without 
any Snow, and did a great deal of hurt. 


VII* Obfervations on the Mufcular Fibres of Fijb. 
(By Mr. Leeuwenhoeck, F. R. S. 


Delft, April 11. 1721. 

I N my Letter to this Honourable Society of the 
24th of January laft, I treated of the great Num¬ 
ber of Veifels that I had obferved in the Fibres of 
the Mufcles. I now take the liberty of prefenting 
you with the following Obfervations, hoping there 
may be fomething in them for your Entertainment. 

It has been affirmed to me by feveral Perfons, and 
in particular, by a certain very learned Foreigner, 
that Nature, in all her various Produdions, conftantly 
obferves the fame Courfe and Manner of Operation. 
To this Affertion my Obfervations do by no means 
agree j neither thofe, that I have made upon the Ge¬ 
neration 
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neration of Animals, and the Seeds of Plants j nor yet 
thofe that I have made upon the Mufcles and Muf- 
cular Fibres of different Animals, forafmuch as the 
Mufcles of Fifties are not provided with any Ten¬ 
dons. On this occafion, I have lately examin’d a- 
new the Mufcles of the Cod-fifb, upon which I have 
made the following Obfervations. 

After the late Difcoveries I had made of the fmall 
Veffels in the Mufcular Fibres of the Whale, the Ox, 
the Sheep, and the Moufe, I was apt to imagine, that 
the fame ; abrick would hold in the Mufcular Fibres 
of Filh likewife: but as this could not be certainly 
concluded, having at that time in my houfeapart of 
a frelh Cod, I cut off a piece of the Fifti, with Intent 
to examine it with my Microfcope fame Days after¬ 
ward. 

This piece of Fifh I cut into fmall Slices, fome ac¬ 
cording to the length of the Fibres, and others di- 
redly acrofs them, in order to obferve, whether 
thefe Mufcular Fibres were compofed of great Num¬ 
bers of fmall Veffels running according to the length 
of the Fibre. And in effed I found, that, when I 
had cut the Fibres dexteroufty through, there ap¬ 
pear’d in the Microfcope as great a number of fmall 
Veffels running along thefe Fibres, as I had former¬ 
ly feen in the Mufcular Fibres of a Whale. 

But what appear’d to me the mod remarkable, was, 
that in a great number of Fibres, in which l was 
not able to difcover any Veffels running according to 
their length, I obferved abundance of fmall Veffels, 
which feemedto me to proceed from the Membranes 
encompafling the Fibres. For in one Fibre thefe Vef¬ 
fels appear’d to come out of the Circumference, or 
eircular Tunicle of the Fibre, and to pafs on to the 

opposite 
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oppoGte part of the Tunicle. And in another Fibre 
cut tranfverfly, I faw VefTels arifing from the Cir¬ 
cumference, and dividing themfelves into fmaller 
Branches about the middle of the Fibre j all which, 
as far as I could perceive, ended again in the Cir¬ 
cumference of the Fibre. In one Fibre I faw at 
leaft fifty of thefe VefTels running through one 
another. 

Upon this Difcovery, I found I had been mifta- 
ken in what I had at firft imagin’d, which was, that 
the VefTels, which arofe from the Membranes, pro¬ 
ceeded no farther, than juft through the Tunicle of 
the Fibre, and fo difcharged the Fluid into the 
Fibre for its Nourifhment. Whereas, now I per¬ 
ceiv’d, that the VefTels, which arofe from the Mem¬ 
brane, and entred into the Fibre, did not end there, 
but fpread themfelves into fmaller Branches proceed¬ 
ing every way from the infide to the Tunicle of the 
Fibre. This caus’d me to think, that the nutritious 
Juice might circulate in thefe fmall VefTels, juft as 
the Blood does in the Veins and Arteries and that 
what the Mufcular Fibres received from them, might 
be no more than what ouzed thro’ the Tunicles of 
thefe fmall VefTels, as I have faid of the fmall Vef- 
fels in Land-Animals, which have no other end than 
the Artery coming from the Heart, and the Vein ter¬ 
minating in the Heart the Artery and Vein thus 
making one continued VefTel. 

Having now a great number of Fibres lying before 
me, in which I could fee very plainly the VefTels juft 
now treated of, yet I could notdifcern in thetranf- 
verfe Seftions of the Fibres any appearance of thofe 
VefTels, which run along their length, and compofe 
the greateft Part of the Body of each Fibre. This 
1 imputed to the cutting of thofe VefTels not di- 

reftly 
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Te&ly acrofs, but fomething obliquely, by which 
their Apertures had been clos’d in fuch a manner, 
that I could not perceive them, nor the leaft Re- 
femblance of them. 

I have feveral times obferv’d, between the Mufcu¬ 
lar Fibres of the Filh, a great number of Veffels lying 
together, which compos’d what is commonly call’d a 
Membrane, which Veffels furrounded the Mufcular 
Fibres, and lay fo many of them together, that the 
thicknefs of the whole Fafciculus of Veffels was equal 
to that of a Mufcular Fibre, and, as I imagin’d, was 
afterwards to be difpers’d in fmaller Ramifications be¬ 
tween the Fibres, 

In taking a View of an entire Mufcle of a Cod- 
filh, and the Fibres of which it was compos’d, I found 
the thick end of the Mufcle to equal the Back of an 
ordinary Knife, and the thinner end not to exceed 
the thicknefs of a fingle Fibre, Many of thefe Fi¬ 
bres are twice as long as the thicknefs of the Muf¬ 
cle, and between the Mufcles lie what are commonly 
call’d Membranes, which are nothing elfe but a Con¬ 
geries of Veffels. Thefe Veffels do not only run be¬ 
tween the Fibres, but into the very Subftance of e- 
very Fibre, as we fee, when the Fibres are cut tranf- 
verfiy. By thefe Veffels the Mufcular Fibres, and 
the entire Mufcles themfelves are fo firmly bound 
together, that they ferve infteadof Tendons to one 
another. 

In like manner the Mufcular Fibres are united to 
the Bones, by the Veffels proceeding from the Bones, 
which Veffels compofe what in Land-Animals is cal¬ 
led the Veriofieum . 


E e 


In 
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r» order to give a. clear notion, of what I mean* 
when I fpeak of the Mufdes of a Cod-fifli, I have 
here caus’d two of thofe Mufcles to be delineated, 
lying clofe together, as they are united to one ano¬ 
ther, and feparated from the other Mufcles, as is re* 
prefen ted by A, B , C, D, Fig. i. the Part defign’d by 
B , C , havingbeen cover’d with the Skin near the 
Head of the Filh. And it is my Opinion, that the 
Body of theCod-filh, from Head to Tail, confifts of 
a continued Series of fuch Mufcles. 

I have likewife caus’d a Angle Mufcle of the Filh 
to be re prefen ted by E, F, G , //, Fig, 2., where 
E, //, G, fliews the Thicknefsof the Mufcle^ and 
its thin Edge, which is no thicker; than the Edge of a 
Knife, is marked by E, E, G, 

When thefe Mufcles had lain feveral days upon 
a Paper, yet they were not dry’d fo hard, but that 
I could fplit them into thin Shivers, one of which 
is defign’d in Fig. 3. between the Letters / and K\ in 
order to fhew the oblique Courfe of the Fibres,which 
are reprefented by fmall - Lines. 

I now turn’d my Thoughts to the River-Fifh, and 
particularly to. the Pearch y and, as I,imagin’d, that 
an old Pearch had no greater nu mber of Mu feu* 
Jar Fibres than a young one, but only that the Fi¬ 
bres encreas’d in fiign efs during the Growth of the 
Filh, and that the larger thefe Fibres were, the more 
plain and diftind mull be the fmall VelTels, of which 
the Fibres were compofed j 1 Pent orders, upon a 
Market-day, to bring me the largeft Pearch that was 
to be found in the Market ; and accordingly, I had 
one brought me the largethat I had ever feen,weigh- 
mg three pounds and an half, and feventeen Inches 

and 
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and an half in length Delft. Meafure, which is the 
fame with the Rhinland. 

I cut off four pieces from this Fifh, as two from the 
Back near the Head, and two others from the Belly 
in the thick part of the Fifh, with d'efign to make 
my Obfervations upon them the next Day. 

Accordingly, at that time, I took a view of the 
Mufcular Fibres both in length and breadth, and 
found that the Fibres of this great Pearch were not fo 
thick as thofe of the Cod-filh. Upon cutting them 
thro* lengthwife, 1 faw the Apertures of the fmall 
Veffels in fo great a number, as I could hardly have 
believ’d, if 1 had not feen them. I next cut lome of 
the Fibres tranfverfly, and plainly found them thin¬ 
ner in this Pearch, than in a middling Cod-fifb, and 
faw the fmall Veffels,that compofe the greateft part of 
the Bulk of the Fibre, lying as clofe together, as 
ever I faw them in any kind of Fifh or Flefti. 

To give a better notion of thefe Mufcular Fibres, 
and of the great number of fmall Veffels,of which they 
are chiefly compos’d j I had,fome Weeks before,placed 
fome of them cut tranfverfly in pieces before a Microf- 
cope, with defign to have them drawn by my Painter, 
but had been obliged to defer it,by reafon of the great 
Severity of the Weather. Thefe had been a little 
moiftned before they were placed upon the Glafs, in 
order to make them flick to it the better j and 1 have 
caufed a fmall portion of thefe Mufcular Fibres of 
the Fifh, cut thro’ tranfverfly, after they were grown 
dry, and in their fhrinking had been torn off from 
the fmall Veffels, that encompaft them, to be repre- 
fented, as at L, M, N t 0 , Fig. 4; The openings of 
the fmall Veffels in thefe Fibres were diftinffly to be 
feen, but appeared in fuch great numbers, and were 

E e 2 fo 
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fo exceedingly fmall, that it was impofiible for the 
Painter to reprefent them any otherwife than by 
Points. 

Jn this Figure are reprefented what we call the 
Membranes, but which indeed are nothing elfe but a 
Congeries of fmall VelTels, which not only furround 
the Fibres, but enter into their very Subflance. 
Thefe, in the dry ing and fhiinking of the Object up* 
on the Plate, had been torn off from the Fibres, as 
may be feen at P, P, P. 

When this was done, I put a fmall Drop of Wa¬ 
ter, about the fize of a Pin’s head, on this fmall Por¬ 
tion of Fibres, into which it immediately infinuated 
and fweli’d them to the fame bignefs, as when they 
were firft laid upon the Plate: After which, 1 defir’d 
the Painter to draw them, as they then appear’d to 
him, but to omit reprefenting the fmall Veflels, and 
only to defign the Circumference of every Fibre, 
which he did, as appears at i?, R, S, T, Fig. 5. 

I then clove a grain of Millet thro*’the middle, and' 
placing one half of it upon the Glafs, befide the por¬ 
tion of Fibres reprefented in Fig. 4. I defir’d the 
Painter to obferve the difference in bignefs between 
the half grain of Millet-feed, and that portion of Fi¬ 
bres j who told me, that the half grain appear’d 
larger than the portion of Fibres, and.fo faid like wife 
a fecond Perfon that view’d them. By which one 
may eafily imagine, in how finall a fpace that number 
of Fibres is comprehended, each of which con fills 
of fo many VelTels. I caus’d the Painter to repre¬ 
fent the half grain of Millet at Eig. 6. 

I likewife made my Obfervations upon the Mufcu- 
.lar Fibres of a Pike, a Roach, Schar, and Flounder, 

in 
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in each of which I found the Fibres to be compofed of 
finall Veflels, like thofe of a Cod and Pearch. 

I had now a mind to examine the Mufcular Fibres 
of the Smelt, to fee whether they were likewife com¬ 
pofed of Veflels, but not being able at that time to 
meet with any Smelts* it came into my Head to ob- 
ferve the fame in dried Sprats* Accordingly I took 
the largefl: of thefe \ could light on, which was a lit¬ 
tle more than five Inches in length, and 1 found that 
the Fibres of the Sprat were but little thinner than 
thofe of the large Pearch fpoken of before, and that 
the Veflels of which the Fibres were compofed, were 
nearly as numerous as in the Fibres of the Pearch. 

From thefe Obfervations fome Perfons may be apt 
to conclude, that the Mufcular Fibres of Land- 
Animals are of the fame thieknefs with thofe of Fifh. 
But for the fatisfadion of thofe, who have not feen 
the Objeds here fpoken of, I have caufed a fmall 
portion of the Mufcular Fibres of a large Ox to be 
delineated, as they appear’d through the fame Mb- 
crofcope with the former, to Ihew the thieknefs of 
the dried Fibres, and the Veflels that compofe them, 
as is reprefented in Fig. 7. by XT Z. 

I defir’d the Painter to tell me, how many Veflels 
he could fee in the tranfverfe Sedion of one of thefe 
Fibres ; who, after fome paufe, reply’d, That he 
counted five and twenty Veflels in one Fibre. 

Some time after this, I had a fmall Smelt brought 
me, of the length of about two Joints of my Finger; 
and cutting fome of its Mufcular Fibres tranfverfly , 
I placed them before a Mierofeope, and faw not only 
that thefe Fibres were twice as thick as thofe of an 
Ox, but likewife that they were provided with as 
great' a number of Veflels as the Fibres of other 
Eifli. Upon 
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Upon thus obferving that the mufeular Fibres of 
Fiflies were much larger than thofe of Bealls, I fet 
my felf to conlider, for what Reafons the great Crea¬ 
tor of the Univerfe had made this Difproportion be¬ 
tween them. All the Satisfaction I could meet with, 
in my Thoughts upon this Subject was that* as the 
Filh fwim in the Water, their mufeular Fibres need 
to exert very little force, in order to fupport their 
Bodies in the Water, becaufe they are very nearly of 
the fame fpecifick Gravity with the Element, in 
which they fwim. All the force they exert is in 
their progrellive Motion, in purfuit of their Food. 
Whereas the mufeular Fibres of Land-Animals exer- 
cife a great force, not only in fupporting and moving 
their own Bodies, but in carrying Burthens and other 
Labour they are put to. And we mull allow, that 
the fmaller and finer the Fibres are, to make a Body 
of any determinate thicknefs, the ftronger will be 
the Compofition, and therefore theMufcles in Flefh 
mull be firohger than thofe of Filh. But this 1 leave 
to better Judgments. 

It jullly claims our Admiration, to fee the wonder¬ 
ful and amazing Strudure of thefe minute Parts in 
theMufcles of Bealls and FHh, which never enter’d 
into our Thoughts and no doubt there are many 
other furprifing things there iticlofed, which will 
perhaps fox ever efcape our Penetration. 


I am, &c* 
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T. S. 

¥ Happen'd yederday to take up a boil’d Grey Pea,out 
| of which I took a little of the mealy Subftance, and 
laid it before a Microfcope, where it appear’d to con- 
fid of fuch like Parts as are found in Rats Dung, eve* 
ry one of which Parts confided of a great number of 
very fmall Particles. But J could not difcover any 
Melnbranes enveloping thofe Parts, from whence I 
concluded, that thofe Membranes were dedroy’d arid 
diflolv’d by the hot Water. 

Upon this, 1 took another Grey Pea, which had 
not been boil’d, and cut it into very thin Slices, when 
I not only faw the Membranes, in which the Parts 
of the mealy Subftance had been inclofed, but found 
likewife, that thofe Membranes confided of nothing 
elfe but a great number of very fmall Velfels, like the 
Membranes, as they are commonly call’d, which fur* 
round the Mufeles and mufcular Fibres in Beads and 
Fifli. 

I intend to prof ecu te this Subject farther for my 
own Diverfion. 
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